Arenimonas subflava sp. nov., isolated from a drinking water network, and emended description of the genus Arenimonas , measured by two different methods (52.0 mol% and 55.9 mol%, respectively), was much lower than that of any member of the genus Arenimonas. The predominant fatty acids (.8 %) were iso-C 16:0 , iso-C 15:0 , iso-C 14:0 , iso-C 17:1 v9c and C 16:1 v7c alcohol. Strain PYM3-14
The drinking water supply of Budapest (Hungary) is based on the River Danube's riverbank filtration wells. These wells provide consumers with excellent quality water, which needs only safety chlorination before consumption. Microbial communities of drinking water can change significantly in the collecting and chlorinated distributing pipelines from the wells to the consumers . From the collecting system of the drinking water network of Budapest many bacterial strains have been isolated and characterized taxonomically (Homonnay et al., 2008; Tó th et al., 2011; Makk et al., 2011) .
On the basis of 16S rRNA gene sequence analysis, a novel yellowish-white-pigmented isolate from the drinking water network of Budapest belonged to the class Gammaproteobacteria, and its closest relatives were species of the genus Arenimonas. The genus Arenimonas has the following characteristics: aerobic, Gram-stain-negative, non-sporeforming, rod-shaped bacteria with Q-8 as the major isoprenoid quinone. The predominant cellular fatty acids are iso-C 16:0 , iso-C 15:0 and iso-C 17:1 v9c. The genus was reported to be unable to reduce nitrate and nitrite (Kwon et al., 2007) . At the time of writing, the genus includes seven species with validly published names. The type species of the genus is Arenimonas donghaensis which was isolated from seashore sand in Pohang city, South Korea (Kwon et al., 2007) . The type strain of Arenimonas malthae (Young et al., 2007) was isolated from a diesel-oilcontaminated site located in Chyai county, Taiwan, Arenimonas oryziterrae (Aslam et al., 2009 ) from a rice field in Jinju, South Korea, Arenimonas composti (Jin et al., 2007; Aslam et al., 2009) (Chen et al., 2012) from Hongshan Iron Mine, Daye City, Hubei province, China and Arenimonas daechungensis (Huy et al., 2013) was isolated from a sediment sample taken from Daechung Reservoir, South Korea.
The aim of the present study was to determine the taxonomic position of strain PYM3-14 T originating from a water sample of a bank filtration well (Sziget II/13, 478 379 390 N 198 069 130 E) and to describe it on the basis of polyphasic approach. At the time of sampling in March 2007, the temperature of the well water was 8.2 8C, pH 7.5 and had a conductivity of 473 mS cm
21
. Strain PYM3-14 T was isolated by the dilution-plating method on oligotrophic agar plates with pH 7.0 (PYE; Poindexter, 1991) after incubation at 28 8C. R2A medium (DSMZ 830) at pH 7.0 and 28 8C was used later for maintenance of the strain.
The type strains A. daechungensis DSM 24763 T , A. oryziterrae DSM 21050
T and Lysobacter brunescens DSM 6979
T were used as reference strains for comparison of phenotypic properties of strain T in this study under the same laboratory conditions. Colony morphology of the strain was directly observed on R2A agar medium. Cell morphology of the isolate was examined under a Nikon light microscope at 61000 magnification using cells grown for 72 h at 28 8C on R2A agar. The shape, size and arrangement of the cells were studied in Hucker's Gram-and Schaeffer and Fulton's spore-stained smears (Barrow & Feltham, 2003) .
Growth in the absence of oxygen was tested using R2A agar cultures incubated in an anaerobic chamber (10 % H 2 , 10 % CO 2 , 80 % N 2 ; Forma Scientific). The use of nitrate as terminal electron acceptor was tested anaerobically under the same conditions, but the R2A broth was supplemented with 10 mM KNO 3 . Motility was examined by phase-contrast microscopy in wet-mount preparations and using deep semi-solid R2A medium with 0.3 % (w/v) agar, respectively. The following physiological and biochemical tests were performed according to the protocols of Barrow & Feltham (2003) : methyl-red and Barritt's Voges-Proskauer tests, nitrate reduction to nitrite or nitrogen, urease activity, Baird-Parker's phosphatase activity, production of hydrogen sulphide from cysteine, indole from tryptophan, hydrolysis of casein, starch, gelatin, aesculin and Tween 80. Catalase activity was determined by bubble production with H 2 O 2 (3 %, v/v) and oxidase activity was tested using 1 % (w/v) tetramethyl-p-phenylenediamine oxalate. Acid production from D-glucose was checked by the OF test according to the method of Hugh & Leifson (1953) . Growth at various temperatures (4, 10, 20, 28, 37 and 45 8C) was studied on R2A agar medium, tolerance of different pH (3.0-11.0 in increments of 1 pH unit; the pH was adjusted prior to sterilization by adding 0.1 M HCl or 0.1 M NaOH) and salt concentrations of 1, 1.5, 2.5, 5 and 10 % (w/v) NaCl were investigated in R2A broth for 7 days at 28 8C. . The API ZYM, API 20NE and API 50CH (bioMérieux) systems were used to determine enzyme activities and utilization of carbohydrates according to the manufacturer's instructions. The API ZYM test was read after incubation for 5 h at 28 8C and other API tests after 24-48 h at 28 8C.
The diaminopimelic acid of the cell wall was determined from whole-cell hydrolysates as described by Hasegawa et al. (1983) . Isoprenoid quinones were extracted according to the method of Collins et al. (1977) from cells cultivated in R2A medium at pH 7 for 72 h (Yamada & Komagata, 1972) and the profile was analysed by HPLC (HP 9001, Hewlett Packard) (Groth et al., 1997) . Cellular fatty acids were extracted from cells of strain PYM3-14 T cultivated on R2A agar plates at 28 8C. Strain PYM3-14
T and L. brunescens DSM 6979
T were used in the fatty acid analyses. The strains has similar growing behaviour and sufficient cells of comparable physiological age could be harvested from the third-streak quadrant of the plates after cultivation under the conditions given for strain PYM3-14 T . Cellular fatty acids were analysed by gas chromatography using the Microbial Identification System (Sherlock version 6.1, MIDI; method, TSBA40; gas chromatograph, model 6890N, Agilent Technologies) following the method of Stead et al. (1992) . Summed feature components were identified thereafter by GC/MS using a Singlequad 320 instrument (Varian). Electron impact mass spectra were recorded at ionization energy of 70 eV in a mass range of 50 to 500 m/z using a scan time of 0.5 s. For polar lipid analysis, the strain was cultivated on R2A medium for 24 h and the profile was determined according to the method described by Minnikin et al. (1979) and identified by two-dimensional TLC (Silica gel 60 F 254 plates, Merck 1.05628.0001) (Embley & Wait, 1994) . The DNA base composition of strain PYM3-14 T was determined from bacterial cells disrupted by using a French press. After purification of the DNA on hydroxyapatite according to the procedure of Cashion et al. (1977) , the DNA was degraded to nucleosides using P1 nuclease and bovine intestinal mucosa alkaline phosphatase as described by Mesbah et al. (1989) . The nucleosides were separated by reverse-phase HPLC (Shimadzu LC 20A) by the methods described by Tamaoka & Komagata (1984) . The G+C content of the DNA was calculated from the ratio of deoxyguanosine to thymidine. After two repeated, independent measures, it became obvious that the DNA G+C content of the novel strain was much lower than any members of the genus Arenimonas, therefore the test was repeated with the original T m method. For this test, the DNA was prepared by using a miniaturized protocol derived from the procedure of Marmur (1961) , and was dissolved in 0.16 SSC (standard saline citrate buffer) and dialysed against this buffer for 2 days. The melting curve (65 8C to 99 8C, heating rate either 0.5 K min 21 or 0.2 K min 21 ) of the DNA (OD 1.0) was recorded at 260 nm by using a model Cary 100 Bio UV/VIS-spectrophotometer equipped with a Peltier-thermostatted 666 multicell changer and a temperature controller with in-situ temperature probe (Varian). In parallel, the melting temperature (T m ) of the DNA (OD 1.0) of Bacillus subtilis DSM 402 (43.518 mol% DNA G+C as calculated from the genome sequence) was determined in order to evaluate the accuracy of our T m method. The equation of Schildkraut & Lifson (1965) was used to calculate DNA G+C values.
DNA from strain PYM3-14 T was extracted by using the Bacterial Genomic DNA Mini-prep kit (V-GENE) according to the manufacturer's instructions and 16S rRNA genes were amplified by PCR with the universal eubacterial primer pair of 27f (59-AGAGTTTGATCMTGGCTCAG-39) and 1492r (59-TACGGYTACCTTGTTACGACTT-39). PCR products were purified and concentrated using the PCR-M Clean up System (Viogene). Cycle sequencing was performed using the Big Dye Terminator Cycle Sequencing kit (Applied Biosystems) according to the manufacturer's protocol and analysed in an Applied Biosystems model 310 Genetic Analyzer. The 16S rRNA gene sequence of strain T was aligned with the BioEdit program (Hall, 1999) and ARB SILVA database (Quast et al., 2013) against sequences available from the NCBI GenBank database using a BLAST search (Altschul et al., 1997) and in the EzTaxon database . Evolutionary distances were calculated using Kimura's two-parameter model (Kimura, 1980) and phylogenetic dendrograms were reconstructed using the neighbour-joining (Saitou & Nei, 1987) , minimum-evolution (Rzhetsky & Nei, 1992) and maximum-likelihood (Felsenstein, 1981) methods. The phylogenetic tree was reconstructed with software package MEGA version 6.0 (Tamura et al., 2013) . Bootstrap analysis was based on 1000 resamplings (Felsenstein, 1985) . Fully automated ribotyping of Pvu II-digested samples was performed with a RiboPrinter system (DuPont Qualicon) as described by Schumann & Pukall (2013) . Analysis by matrix-assisted laser-desorption/ionization time-of-flight (MALDI-TOF) mass spectra of strain PYM3-14 T and close phylogenetic relatives was performed according to the method described by Tó th et al. (2008 The three reference strains together with strain PYM3-14 T were all inactive in carbon source utilization tests of the API 50CH and API 20NE though some strains utilized mannitol and aesculin. In utilization of different carbon sources as sole source of carbon, the strains were able to degrade some compounds; in each positive case, the reaction was obvious but weak. The degradation of asparagine and L-serine by strain PYM3-14 T similarly to species of the genus Arenimonas strengthen that the novel strain also belongs to this genus.
The DNA G+C content of strain PYM3-14 T was 52.2 mol% (51.9 mol% in repetition) by the method of Mesbah et al. (1989) , which is much lower than the values reported for the seven species of the genus Arenimonas with validly published names (63.9-70.8 mol%) ( Table  1 ; Jin et al., 2007) . With the T m method, these values were higher (55.7 and 56.1 mol%, respectively). The predominant respiratory quinone detected in strain PYM3-14 T was ubiquinone-8 (Q-8) as in all closely related taxa. The dominant cellular fatty acids (iso-C 16:0 , iso-C 15:0 , iso-C 14:0 , iso-C 17:1 v9c and C 16:1 v7c alcohol) of strain PYM3-14 T were, in general, in accordance with the genus description of Arenimonas (Kwon et al., 2007) , though some other fatty acids (iso-C 15:1 v9c, iso-C 15:1 H and C 16:1 v11c) were missing or occurred only in the nearest phylogenetic neighbours. iso-C 15:1 F was not detectable in strain PYM3-14 T ( Table 2 ). The polar lipid profile of strain T is presented in Fig. S1 (available in the online Supplementary Material). The polar lipid profile of strain PYM3-14 T was similar to other species of the genus Arenimonas, nevertheless, the additional minor lipids found for strain PYM3-14 T were not detected in the closely related taxa. The polar lipid profile contained phosphatidylglycerol, diphosphatidylglycerol, phosphatidylethanolamine, phosphatidylmonomethylethanolamine, unknown phospholipids (PL1-4) and an unknown aminolipid. Cell walls of the novel isolate contained meso-diaminopimelic acid (meso-DAP).
Results of RiboPrinting (Fig. 1) show that the pattern of strain PYM3-14 T differs from those of the type strains of the related species of the genus Arenimonas and L. brunescens DSM 6979 T in the number and position of bands. MALDI-TOF mass spectra (Fig. S2 ) of strain T and its related taxa show that the novel strain is clustered with A. daechungensis DSM 24763 T .
Analysis of the phylogenetic position of strain PYM3-14 T demonstrated that it belonged to the family Xanthomonadaceae of the class Gammaproteobacteria. (Fig. 2) In conclusion, strain PYM3-14 T grouped together with members of the genus Arenimonas, and the 16S rRNA gene sequence similarity is relatively high (96.2 %) with A. daechungensis CH15-1 T . On the other hand, strain PYM3-14 T can be differentiated from this genus on the basis of its low DNA G+C content. However, the differences in the biochemical characteristics and chemotaxonomic properties between strain PYM3-14 T and its closest relatives are not enough to create a new genus. Therefore it is proposed that strain PYM3-14 T represents a novel species within the genus Arenimonas with the name Arenimonas subflava sp. nov. On the basis of data obtained in this study, an emended description of the genus Arenimonas is also proposed. Christensen & Cook (1978) . DMean data by the method of Mesbah et al. (1989) .
Emended description of the genus Arenimonas Kwon et al. 2007
Arenimonas (A.re9ni.mo.nas. L. fem. n. arena sand; L. fem. n. monas a unit, monad; N.L. fem. n. Arenimonas a sand monad, referring to a bacterium isolated from sand).
The description is based on the data of Kwon et al. (2007) and data obtained in this study. Cells are aerobic, Gramstain-negative, non-spore-forming rods. Oxidase-and catalase-positive. Nitrate and nitrite are not reduced. Major isoprenoid quinone is Q-8. Predominant cellular fatty acids are iso-branched, such as iso-C 16:0 , iso-C 15:0 and iso-C 17:1 v9c. The polar lipid profile contains phosphatidylethanolamine and phosphatidylglycerol. The range of DNA G+C content varies between 52.0 and 70.8 mol%.
Phylogenetically, the genus belongs to the family Xanthomonadaceae within the class Gammaproteobacteria. The type species is Arenimonas donghaensis.
Description of Arenimonas subflava sp. nov.
Arenimonas subflava (sub.fla9va. L. fem. adj. subflava yellowish).
Cells are Gram-stain-negative, non-spore-forming and nonmotile, straight rods, 0.3-0.6 mm wide and 0.8-2.1 mm long, occurring singly or in short filaments. Colonies on R2A agar medium after 3 days of cultivation at 28 uC are yellowishwhite, circular, smooth and convex with entire edges. The pH range for growth is pH 5.0-10.0, with an optimum at pH 7.0. The temperature range for growth is 20-37 uC, with an optimum at 28 uC. Growth occurs with NaCl concentrations of 0-1.5% (w/v) (optimum 0% several unidentified aminolipids and phospholipids. Major fatty acids are iso-C 16:0 , iso-C 15:0 , iso-C 14:0 , iso-C 17:1 v9c and C 16:1 v7c alcohol. The predominant respiratory quinone is Q-8. The cell wall contains meso-DAP.
The type strain, PYM3-14 T (5NCAIM B 02508 T 5DSM 25526 T ), was isolated from the drinking water network of Budapest (Hungary). The DNA G+C content of the type strain is 52.0 mol%. (Felsenstein, 1985) are shown at branch nodes. Filled circles indicate that the corresponding nodes were recovered in the minimum-evolution and maximum-likelihood trees. Bar, 2 substitutions per 100 nt positions.
